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僯⼤數據分析僰(Big Data Analytics) 系ࣚ課ࣨউଔВ：資ॖ科學땹⼤數據分析땹⼤數據分析
ٮ࿚科િ땹ৡਃր⼤數據分析땾۬ਵة AI ѢәՃ期系ࣚ課ࣨ؝ - ϯࡏקკ؝Ѣལϯ
ӄ - Ѣ땹⼤數據؝ݶ學ۉخחϭ：資ॖ科學땹⼤數據分析땹ۛొڋ࿚科િ땹ղӏϺ課ࣨٮ
分析ٮ࿚科િ땾خࢣ૦ॆ課ӳ學ТД࠲ᇺଔ֔땹ॆՖن系ࣚॄ֞ض課ϵЗՖ߳資ॖ科

學땹⼤數據分析ٮ࿚科િөր؝Ѣҩएિ৺땾

⼤數據分析課ࣨϡӏϺࣕݦϧຼनॆ課ӳ學Т學ݶॉᲟچϯࡏקკ⼤數據分析өҩए

ղрАёॾݑࢩюয়۷땾ϣТބݠՋถᄹϯࡏקკϡёॾ҈౦땹Ґ֔ϤށЧӔϯࡏקკ땹⼤

數據分析땹юҷਜ學ݶѼۗҮ間ϡդܮՒ땾آи⼤數據分析ϡўՓొӜтղԆڗѢ෬Хҩए

Ұҷਜ（यڌ）學ݶՋۛ֊ӈถᄹ땹ॉѴчВڈ⼤數據分析ϧϤ֞ᑦयڌ學땿Ӫ߸科學؝Ѣ

ϡ߳؏Ւ科學땾ԫنϣТՋถᄹ⼤數據分析Ԇ٧ϺϡՖ߳資ॖٶՆࢣઆհࣨ땹ڋምϩ⼤數據

؊땹࠵ף, 資ॖؒࡔ֘֊ϡӻӸؿ땹資ॖᔩϡށٛ땼آиଝЪ資ॖ分析ࢣઆ
Ԇ٧Ϻϡ۠ҡҩԇҷਜעܛࢾՋউଔӈถᄹ땼рѮՋՖњҰ֔ڈӑҷਜ學ݶઆपϡଈಁ땹ࣶॣ

тઆपр௳ۉિ৺ࢣઆѮϡࣞփࢅՒՖ߳Ւϡࣶ땹т資ॖ分析рѮҺϡچ५땾

ϣТॆޠ課ӳ學ТД࠲學ݶᲟچϯࡏקკ땹⼤數據分析ҷਜ學ݶϡՖ߳෬Хҩए땹ଝ

Ъ期Ћ期எࡥփϵࣶ學ݶњҺ땹ॉ࣮؏۬ਵةϯࡏקკ系ࣚ課ࣨϡՐܮ땹ө課ࣨՋຼन

ॆ課ӳ學Т୯ոٮ࿚⼤數據分析Ԇ٧資ॖॉϺ٩ॆ課ӳ學т 3-4 ϯВϤੈϵ֔ӑٮ࿚科િ
땹ϣТݑࠆ؏ལ⼤數據分析কяੈ५땾Вϩёჟᑦچઆ分析땹ࢣӑ֔࠽ڌѢϡ學期ਃੈ؝

Ջ࠽ڌѢϡ學期ਃੈ؝࿚科િٮ૦۠ੈ٧ϺӳПొϭ資訊િ৺ю݈資訊િ৺ੈ؏њٗ땾ࢣخ

Ϻ٩۠ੈϬਗ⼤ӪܛЋХԆۄ൰ϡҶ߯ܛڌϡ GPU ิϭࣅϵՖњ땾



1 ᇳ課۬٪न۬資訊

• ᇳ課۬ᇳ：⧸ᏰѦज

• 上課П間：ҽ֯ܓ期ض上ݫ 09：10 - 12：00（學碩班）땼Жݫ 06：30-09：30（碩專班）

• 上課ъѴ：⼤ঌ 1 ঌ 200101땼ӪܛЋХՃঌЀ૦ਿ

• ۬ᇳࠖՂਿ：ӪܛЋХՃঌӏࠖۺՂਿ

• Ӫӆ：02-2939-3091 分ҷ：63379࠶

• Ӫпഃֱ：jong at g.nccu.edu.tw.

• ۬ᇳ⪀ྒྷП間：ҽܓѼЖݫ 01：00-04：00 ࣺۧৗП間（ЩଝЪٛ訊Ѐ૦ϵ֔ӑ）

• ϰϯԬ֬：http://www.cs.nccu.edu.tw/%7Ejong (Note: 僢:=%7E)

• 課ࣨन۬：७ᡁϹ（ٮ࿚科િ؝Ѣ）юطϹᖵ（GPU/Spark/PyTorch)（碩專班Ճ年ڻ）

• Ӫӆ：࠶分ҷ 62066

• Ӫпഃֱ：108971007 at g.nccu.edu.tw ; 108971001 at g.nccu.edu.tw

• न۬⪀ྒྷП間：حќ 9:00 18:00 (E-Mail/Slack ҵᆤ)

• 課ࣨԬ֬：bigdataanalyt-sqm4722.slack.com

2 課ࣨࣕݦ學ݶњ߉

ϻ學期ϡ僯⼤數據分析僰֔ታ課ՋЀطܮшᗭҾ٪ϡ僯資ॖ科學僰ϡ෬Х課тٮ࿚系યज

ଧҾ٪ϡ僯⼤數據分析ٮ࿚科િ僰؝Ѣ課땾ԫࢣن૦ॆ課ӳ學ТЩтϬϻ學期ӳПنॆغ 3 ֞課
ϵՖњ෬Х֔ታϯࡏקკ/⼤數據分析ՆܧϡҩएюિД땹ॉҐ֔ϤށՋنҩएюિДڗѢϽٮ
࿚科િ⼤數據؝Ѣ땾

ϣТՋଝЪ期Ћࡥ期எࡥփࣶॆ課ӳ學Тяӣө課ࣨڂϡ學ٱݶતח땾ВϩҐ֔Ϥށё

ჟ學т੨Ѣϡݦϡ땹ॆ課ӳ學ТՋт 3-4 ϯВϤੈଝЪЌੈݔ؏Ӄޮϵ֔ӑ學期؝࠽ڌѢѤਪϡԏ
Ӹ땾םن땹Вϩࠀچ⼤數據分析Ԇ٧Ҷ߉Дܛڗ땹ϣТՋϺ٩۠ਃੈϬਗ⼤ӪܛЋХۄ൰Ҷ߯ܛڗ

ϡ GPU ิϭߣحࣅϵ֔ӑ⼤數據資ॖϡࢣઆ分析땾ॆ課ӳ學Т۠ੈՋӈϺ٩ऊրॾ⼤數據
分析р௳આपࢣПԆՋӰϡ資ॖӻٶՆ（ొڋҶܴ期ڀחቓࡱϡܴṩո）ю߳؏땹т

分析આपϡ學ݶ땿ࣶॣࢅࣞחփԆ٧ϡՖ߳ࣨଔ땾۠ਃੈՋтө課ࣨԆۄ൰ฎၔࣨޮϵ؊Ԭ

֣上ϡୢӌݿ數ϡ⼤數據資ॖٮ࿚؝ѢࠥԎѤਪϵ֔ӑ分析ԏӸ땹ॉՖњрѮҺϡچ५

מॾ땾



ϣТ۠ੈޠϬ期ЋܓࡥՖњб數據資ॖϡࣞ分析땹ॉД࠲Ґ֔ϤށϬ期எܓࡥࣶ

۠ੈϬਗ⼤ӪܛЋХϡิϭࣅ GPU तغ上ߣح Apach Spark/PyTorch 系यԏӸߣحϵՖњՐя
ߊܩӰ܉Ԡюث期எߊܩԠث期Ћ࠽ڌ땾學期५юॾچϡՖ߳ϡ⼤數據分析땹ࣞҺ؝

ڌ⼤ൻӑԆ٧ϺϡрעܛࢾѢڪઆПղࢣ分析ݥϡ系यஂߣحஔࣅѢڪӔЧӔղԆੈ۠֍ڂ

چॉԪтࣕݿϡ分析Ѣ֛؝࿚ٮϡۉץۉܘѮઆपϬۉࠆчߖ땹ॉऊրץѢڪજրП間ܛ

५ղొӜ땾خࢣ૦۠ਃੈݢѢ GitHub ூր؏ӸѕёߣحϵՖњਃੈԏҝ࠽ڌϡ٧٩分析ࣨޮ
߳؏юࣞփ땹GitHub ૦۠ࢣՖњѮϡԪ分উ據땾࠽ڌѢϡதࣛՖ߳ՒՋЀࣚ֊۠ੈϬ學期ڪߣح
तغੈ Python Ӫ߸ࣨޮަࡷϵՖњਃੈ࠽ڌ땾ө課ࣨՋڗѢਗ⼤Ԇۄ൰ϡ Moodle ѕԦޮ學حݶ
юߣ Slack ৡਃ௴қூրϵ֔ӑ課ࣨϡ資訊分ӐҾ٪땹न۬юॆ課ӳ學Тϡ௴қ땾數״學ߣحݶ
Moodle ю Slack 上ӳ學ТҠқࣛт上課ϡчဿవՋԵӸϰϯ學期حПњࢎ分ϡӏϺউ據땾

3 課ࣨ⼤綱

1. ә 1 ќ期：09/17ܓ

• 課ࣨӏ：AI 資ॖ科學ю⼤數據分析ঐܧ  

– ա AI Ͻ⼤數據分析

– Moodle 數״學ߣحݶ

– Slack ৡਃூր

– 學期ٮ࿚؝ѢਃੈԏӸ࠽ڌϡЧӔ  

• ：ࣕݦݶԎႰ५學ݿ
數״學ݶ Moodle 冢 Slack Ѣ課ࣨϡ؝࿚ٮѢ땼ЧӔө課ࣨю資ॖ科學ڪ分ੈߣح
դܮՒ땼ਲܧ AI ю⼤數據分析ϡդܮՒೝӑ땼Ⴐ५ݦ܉ࡥݱ (i ) ࡥݱӛၘ (a)  

2. ә 2 ќ期：09/24ܓ

• 課ࣨӏ：ҷਜ學ݶ 4 ⼤৭Թถᄹ

– ถᄹҷਜ學ݶ৭ԹೝՒొྴޮ땹ྴޮ땹݈ྴޮۉخ學ݶ
– Ґ֔ϤށᲟچᖾೀ分析分৭學ݶϡೝՒ
– ਗ⼤ GPU ิϭࣅ॥ਪϡڪѢЧӔ

• ：ࣕݦݶԎႰ५學ݿ
⼤Ϭਗ࠽ڌղՐ௴間ϡೝՒ땼學期ਃੈҡ৭Թт۠ݶถҷਜ學ࡼ GPU ิϭࣅ॥ਪ
ϡ౿Ӹ땼т學期ਃੈॄ࠽ڌӳѕё॥ਪ GitHub ϡܖށए땼Ⴐ५ݦ܉ࡥݱ (b), Chap.
3-4땼ݦ܉ࡥݱ (i ) юࡥݱӛၘ (a)

3. ә 3 ќ期：10ܓ 冢 01 Ћ秋߳߃܃Ԧࡈ



4. ә 4 ќ期：10ܓ 冢 08

• 課ࣨӏ：學期ਃੈ؝࠽ڌѢुࣇҩएถᄹ

– 數ࣞЧӔݿ࿚ٮ
– 數分৭ᖾೀ分析ࣞϡถᄹݿ࿚ٮ

• ：ࣕݦݶԎႰ५學ݿ
課ࣨन۬ຼनॆ課ӳ學Т⼤數據分析Ԇڪ٧Ѣ系यԏҝѕё॥ਪ：Apache Spark, PyTorch
ϡ՞ټ౿Ӹ

5. ә 5 ќ期：10/15ܓ

• 課ࣨӏ：ྴޮ學עܛࢾݶ (I)  

– Linear and Logistic Regression

– K-Nearest Neighbors (KNN)

– Apach Spark/MapReduce 

• ：ࣕݦݶԎႰ५學ݿ
Ֆњ學期࠽ڌϡ分ੈ땼Ⴐ५ݿԎݦ܉ (a) Chap. 3-4 ݦ܉ࡥݱ (b) Chap. 3-4땼܉ࡥݱ
ݦ (e), Spark MLlib ޮᎧੀۦԏݶ

6. ә 6 ќ期：10/22ܓ

• 課ࣨӏ：ྴޮ學עܛࢾݶ (II) 

– Decision Trees

– Ensemble Learners: 

– Bagging

– Random Forests

– Boosting (Adaboost, Gradient Boost)

– Classification Trees vs. Regression Trees

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (a), Chap. 8땼ݿԎݦ܉ (b), Chap. 3, 學ݶ Decision Trees ю Ensemble
Learners ݦ܉ࡥݱюעܛࢾ (e), Spark MLlib ޮᎧੀۦ

7. ә 7 ќ期：10/29ܓ

• 課ࣨӏ：ҷਜ學ݶઆपࢣץࢎ (I)

– Offline Training and Cross-Validation (CV)



– Online Testing and Bias-Variance Trade-Off

– Resampling and Bootstrapping

– Linear Model Selection and Regularization  

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (a), Chap. 5-6땼Ჟچ⼤數據分析Ֆ߳հࣨ學ݶઆपϡۉࠆિො땼۬學課
ࣨन۬ຼनॆ課ӳ學ТڪѢਗ⼤ӪܛЋХิϭࣅஔ॥ਪߣحϡ౿Ӹ땼Scikit-Learn ю Py-
Torch ϡՔॲղޮᎧੀݶಁۦ땼ݦ܉ࡥݱ (b), Chap. 5-6

8. ә 8 ќ期：11/05ܓ

• 課ࣨӏ：ҷਜ學ݶઆपࢣץࢎ (II)

– ROC/AUC Ճؑ/Њؑ分৭ਜ਼מݩ

– ᖾೀ分析ϡ Mean-Square Error (MSE) ࣕݿ

– આपݱ數ׂݱڻ數ϡ߳߃
– Ќқۉҷਜ學ݶ (AutoML)

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݦ܉ࡥݱ (b) Chap. 6땼ࡥݱӛၘ (b-c)땼Ჟچ⼤數據分析Ֆ߳հࣨ學ݶઆपۉࠆ
િො땼Scikit-Learn ю PyTorch ޮᎧੀۦϡٮ࿚ఞာԏݶ

9. ә 9 ќ期：11/12ܓ

• 課ࣨӏ：期Ћܓࡥ學期ਃੈ࠽ڌб數據資ॖࣶ

– ֔ӑ課ಶ 90 分ࡗѕԦޮ期Ћࡥփ

– উ٬ਃੈ֔܉ݥ٧٩ஂ࠽ڌӑٕҷٯб數據ٮ࿚科િ؝Ѣ資ॖ分析ϡץࢎ
– ۠ੈ分Թ上ߊܩߣ學期ਃੈ࠽ڌϡԏӸ҈౦Ҿ٪ץࢎҵᢋ

10. ә 10 ќ期：11/19ܓ

• 課ࣨӏ：MAP/MLE ю Naïve Bayes

– ҷవ؆ֱҷవϡවݶ
– Bayes ю Naïve Bayes

– MAP = MLE x Prior

– Generative vs. Discriminate 分৭ਜՔॲ



• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (b)  тچԂ땼Ჟٳܱ Bayes ԎՆВঐبϡ Naïve Bayes 分৭ਜюޮࡼ Lo-
gistic Regression 分৭ਜϡೝ땼ݦ܉ࡥݱ (e), Spark MLlib/GraphX /GraphFrame ޮ
Ꭷੀۦԏݶ

11. ә 11 ќ期：11/26ܓ

• 課ࣨӏ：Bayesian Networks

– Ұڈଈಁ Bayes Nets Մܧ

– т Bayes Nets ϵ՜ Naïve Bayes ю Hidden Markov આप

– D-Separation and Markov Blanket   

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (b)  тچԂ땼Ჟٳܱ Bayes Nets 分৭ਜઆपϡࢣિොՄܧ땼܉ࡥݱ
ݦ (e), Spark MLlib/GraphX /GraphFrame ޮᎧੀۦԏݶ  

12. ә 12 ќ期：12/03ܓ

• 課ࣨӏྴ：ޮ݈ྴޮ分ਃ學ݶ

– Expectation Maximization (EM) עܛࢾ

– K-Means and Hierarchical Clustering

– Principal Components Analysis (PCM)

– Dimension Reduction

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (b) ѢྴޮڗڈҰچԂ땼Ჟٳܱ EM ڀଝЪڈϵ֔ӑ分৭땼Ұעܛࢾ
ቓࡱܴ땼分ਃю分৭ϡೝՒ

13. ә 13 ќ期：12/10ܓ

• 課ࣨӏ：Support Vector Machine (SVM) and Kernel Methods

– SVM Primal and Dual Forms

– Kernel Functions

– Kernel SVM

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ݿԎݦ܉ (a) Chap. 9땼ݿԎݦ܉ (b)ܱٳԂ땼ᲟچҰࢣڈ (Kernel) SVM分৭ਜ땹
ݦ܉ࡥݱ (b) Chap. 4땼ݦ܉ࡥݱ (e), Spark MLlib/SVM ޮᎧੀۦԏݶ땼ٮ࿚科િݿ
數ࣞ⼤數據資ॖϡڪѢ



14. ә 14 ќ期：12/17ܓ

• 課ࣨӏ：Artificial Neural Nets (ANNs) ӌԬ֣ړय৭ڃ

– ANNs

– Multilayer Neural Nets

– Backpropagation

– Gradient Descent Optimization

– MAP/MLE Training for ANN

• ：ࣕݦݶԎႰ५學ݿ

Ⴐ५ݿԎݦ܉ (b) Chap. 4 ղܱٳԂ땼ᲟچҰࢣڈۉࠆ ANNs 分৭ਜ땹ݦ܉ࡥݱ
(b), Chap. 7-8땼PyTorch 系य՞ټԏݶ

15. ә 15 ќ期：12/24ܓ

• 課ࣨӏחۛ：學ݶ (Deep Learning) ถᄹ（I）

– ANNs vs. Deep Neural Nets

– Deep Convolutional Neural Nets (CNNs)

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۛח學ࡥݱݶӛၘ (e) ՐդٳԂ; ݦ܉ࡥݱ (b), Chap. 7-8땼PyTorch 系यڪѢ౿
Ӹԏٮݶ࿚ݿ數ࣞϡఞာ

16. ә 16 ќ期：12/31ܓ

• 課ࣨӏחۛ：學ݶ (Deep Learning) ถᄹ (II)

– Deep Recurrent Neural Nets

– Backpropagation with Time

– LSTM, GRU, etc

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۛח學ࡥݱݶӛၘ (e) ՐդٳԂ땼PyTorch 系यڪѢ౿Ӹٮ࿚ݿ數ࣞϡఞာ

17. ә 17 ќ期：01/07ܓ

• 課ࣨӏۉخ：學ݶ (Reinforcement Learning) ֊֞ถᄹ

– Markov Decision Processes

– Value Interation vs. Policy Iteration



– Q-Learning

– TD-Learning

– Policy Gradient Method

– Deep Reinforcement Learning ֊֞ถᄹ

• ：ࣕݦݶԎႰ५學ݿ
Ⴐ५ۉخ學ݦ܉ࡥݱݶ땹ӛၘ؊ٳԂ

18. ә 18 ќ期：01/14ܓ

• 課ࣨӏ：

– Take-Home 48 hours 期எࡥ

– ਃੈ學期࠽ڌ分ੈثԠњҺߊܩ

• ：ࣕݦݶԎႰ५學ݿ
Ֆњ 48 бП Take-Home 期எࡥ땼ϬԎ期झᰢ݀ 8-12 ߊܩϡњҺ࠽ڌ學期ਃੈࠚ
ܛڌ땼Ֆњ學期ׅњ܉

4 （ӛၘ）ݦ܉ࡥݱݦ܉Ԏݿ

1. :（Ԃަٛ訊ٳ൰ܱۄӸۗొ）ݦ܉Ԏݿ

(a) An Introduction to Statistical Learning with Application in R,
G. James, D. Witten, T. Hastie, R. Tibshirani, Springer, 2014.
http://www-bcf.usc.edu/%7Egareth/ISL/

(b) Machine Learning, Tom M. Mitchell, McGraw-Hill, 1997
http://www.cs.cmu.edu/%7Etom/mlbook.html

2. ：ݦ܉ࡥݱ

(a) Mining of Massive Datasets by Jure Leskovec, by Anand Rajaraman, and Jeff Ullman,
2nd Edition, Cambridge University Press, 2014.
http://www.mmds.org/

(b) Machine Learning Refined - Foundations, Algorithms, and Applications by Watt, J., Borhani,
R., Katsaggelos, A. K., 1st Ed., Cambridge Univ. Press, 2016.

(c) Mathematics for Machine Learning by Deisenroth, M. P., Faisal, A. A., Cheng, S. O., 
Cambridge Univ. Press, 2020.

(d) Data Science for Business by Provost, F. and Fawcett, T., O’Reilly Media, July, 2013.



(e) Learning Spark - Lightning-Fast Data Analysis by Karau, H., et al., O’Reilly Media, 2015.
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5 ۡӜѽ

ө學期上課ϡ期間В 2020/09/14- 2021/01/14땹ॄڌϭ 18 ҧϡ上課（໐ৢ 10/1 Ћ秋ࡈ߳߃܃
期땹Ҿ٪Փޮ上課ҧ數В 17 ҧ）땹Ϭϻ期間ϣТՋ֔ӑ 2 ҧϡࡥփ땹分ԹВ  11/12 ϡ期Ћࡥю
 01/14 ϡ期எࡥт״۠ץࢎᓎҩए學ݶఁ౦땹ҲҧࡥփՋ分Թ۠ዒϻ學期ׅњϡ 25%땹؏ڌ
ׅњ 50%땾期ЋࡥփՋಶ 90 分ࡗѕԦޮࡥփ땹期எࡥփո  48  бПҵшࡥփ (Take-
Home) प߱땾Ҳҧࡥփӳ學ТЩт܉ڈۺࡥݱᕹ땹வю資ॖтଝЪӪ߸上Ԭྒྷߐ땾ՉϧҲҧ
ЩДඌӑВП땹ڈۺ⪀ྒྷ땾ԵҾ٪Ⴐ༮ё҈ϭܧюղѪϯਲ࠲ЌՖњ땹ϥДࠂփЄ݁ЌѰࡥ

ӌЪࣶॣҰҺۆԏՋ⸄ӑ࠶ݾٺӃٶՆ땾

6 ࢅ分ࣕࢎ

• 10% 上課՜҈ (ొч上課П Moodle/Slack (ܧϡਲߣح

• 40% 學期ਃੈ࠽ڌ (ొ期Ћ期எثԠю܉Ӱߊܩ)

• 25% 期Ћࡥփ

• 25% 期எࡥփ


